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Description 



This Invention relates generally to a method and structure for reducing the capaduVe coupling either be- 
tween lines on the same layer (intraiayer) or between lines on superposed layers (intertayer) in VLSI or ULSI 
circuits. In more particular aspects the present Invention relates to a method and structure for yielding an ef- 
fectively reduced dielectric constant between lines on the surface of a given VLSI or ULSI chip or on lines 
mounted on various layers or surfaces on VLSI or ULSI structures utilizing air, othergasses, or a partial vacuum 
as a dielectric medium. 

It has been conventional prior art practice in Integrated circuit chip production to utilize materials such as 
silicon dioxide, silicon nitride, polyimides and certain other organic materials as dielectric materials interposed 
between the metal lines on a given layer and between various layers of metallization in the wiring portion of 
the Integrated circuit chip. 

EP~Ar043 01 4 Includes methods and apparatus for providing relatively long conductors on Integrated chips 
with substantially reduced RC time constants. The preferred mode utilizes a substrate having a metallization 
pattern wherein etching or milling Into the substrate creates a cavity with a metallization conductor disposed 
In the mouth of the cavity, said cavity being metallized to provide the second conductor. A similar structure 
may be formed by utilizing orientation dependent etchant which attacks the surface much quicker than the sur- 
face to provide an etched V-shaped cavity wherein the first conductor is still an elongated metall tzation segment 
in the mouth of the V. and the V is metallized to provide the second conductor. Also, a single conductor such 
as the elongated metallization strip may be extended to a conductor on the reverse side of the substrate by 
providing a pyramid shaped hole from the first conductor through the substrate, which hole is metallized to 
extend the first conductor to the second conductor via the hole in the substrate. 

However, as the Integrated circuit technology progresses into a Very Large Scale Integration (VLSI) and 
beyond to Ultra Large Scale Integration (ULSI) the spacing between the metal lines on any given plane and 
the taterplanar spacing of metal lines becomes less and less, extending into the submicron range for intraiayer 
spacing. This Increases the capacitive losses between the lines and gives rise to a need for the space between 
the lines having improved dielectric properties: i.e.. with a dielectric constant as low as possible. 

The dielectric constants of silicon nitride (which is about 7.0), CVD silicon dioxide (which b 3.9). and poly- 
imides (which are about 3.6). are not sufficiently low to provide acceptable insulation In these submicron rang- 
es; hence, it Is necessary to provide a medium with Improved dielectric properties, e.g. a constant of Z0 or 
less In the Intra planar spaces between lines and Interpianar spaces between lines at different levels, 

IBM Technical Disclosure Bulletin. Vol. 32. No 5B. October 1989. pp. 418-419. "Method to Improve Di- 
electric Properties of Insulators" describes how the effective dielectric constant of existing insulators can be 
kwered through process modification as opposed to the use of a new generation Insulator with a lower intrinsic 
dielectric constant Rather than using a blanket Insulator, the insulator Is patterned to support the intercon- 
nection metal at intervals along its length and at the interlevel via locations. Doing so allows air to become a 
significant portion of the effective dielectric constant Since air has a much lower dielectric constant than ex- 
isting organic or inorganic insulators, the effective dielectric constant is lowered. 

The invention as claimed is intended to remedy these drawbacks and solves the problem of providing an 
improved insulation. 

Accordingly, a method and structure for providing an insulating electrical space between two lines on a 
layer of material or between lines on adjacent superposed layers of material are provided as defined by claims 
1 and 9. respectively. According to this invention a base member is formed having a plurality of support mem- 
bers extending upwardly from said base member. A removable material Is deposited on said base member and 
around said support members. A cap member of insulating material is then disposed over said support mem- 
bers and said removable material. Access openings are formed In at least one of the base member or the cap 
member communicating with said removable material. The removable material Is removed through the access 
openings to thereby define a space between said cap member and said base member and between said sup- 
port members. During this step a partial vacuum On which some Inert gas may be dispersed) may be created 
In the space vacated by the removable materia]. 

The access openings are then filled in so as to provide a sealed space between the cap member and the 
base member which has a very low dielectric constant 

For a better understanding of the present invention and its further objects and advantages preferred em- 
bodiments of the invention are described below with reference to the accompanying drawings,' In which* 
Figures 1a through 1 h are perspective sectional views somewhat diagrammatic showing various steps in 

one method of producing a structure according to this Invention; and 
Figures 2a through 2m are perspective sectional views somewhat diagrammatic showing various steps in 
another method of producing a structure according to this invention. 
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Referring now to the drawing and for the present Figures 1a through 1f the various steps in producing a 
structure according to one method of the present Invention are depicted, somewhat diagrammatical ty. As 
shown In Figure 1a an Insulating substrate material 10 such as SiO* is provided which may overlie the devices 
on a VLSI or ULSI Integrated circuit chip (not shown). The insulating material 10 has disposed thereon metal 

6 lines 12 which may be aluminum or other metal which have been patterned by conventional photolithographic 
techniques to provide the des red wiring structure on top of the insulating layer 10. A layer of removable material 
14 is deposited atop the substrate material 10 and around the metal tines 12. The preferred material for this 
Is a poly-para-xyiylene, (PPX) an organic polymer sold by Union Carbide Corporation, under the Trademark 
Parytene N, which can be readily selectively removed under certain specific conditions as will be described 

10 presently. However, other removable materials which have the property of being etched or consumed at a rate 
significantly and substantially faster than any of the material surrounding it (i.e. the metal and silicon dioxide) 
can also be used. Other such additional materials include spun on glasses which can be removed ki HF acid 
etch. 

When parytene Is used, this can be deposited by chemical vapor deposition (CVD) techniques which are 

15 well known in the art For example, CVD deposition by the Gorham method is a very good technique. This is 
done after first optionally applying an adhesion promoter such as AJIOO sold by Shipley Co. Thereafter the 
PPX Is applied by heating the PPX source material to 165°C and passing the vapor through a furnace In a 
tube at 425°C and thereafter depositing the heated vapor onto the substrate In a chamber at 5.32 Pa (40 mil- 
litorr) pressure and room temperature. When the material has been deposited it is planarized by a suitable tech- 

20 nique such as an etch back or other penalization techniques so that the top surface is flush with the top of 
the metal lines 12. One such etch back technique is as follows: A layer of pianarizing resist material, such as 
AZ1360 sold by Shipley Co. is spun applied and then baked at about 120°C. This is followed by etching in O2 
in a reactive ion etching tool. This etching continues until all the resist has been removed and the resulting 
structure is a planarized surface of parytene 14 and metal fines 12. This structure is shown in Figure 1b. 

26 An insulating cap material 16 is then deposited on top of the planarized parytene surface and metal, which 

cap preferably also is silicon dioxide which can be deposited by conventional techniques. In one such technique 
the S1O2 is deposited In an AME 3300 deposition tool using 1 .9% SiH4 with He at 3000 seem, and N2O at 2500 
seem, carried out at a pressure of 268 Pa (2.0 Torr), a temperature of 340*0, and a power of 160 watts. Fol- 
lowing this, a layer of photoresist material 18 is deposited on top of the insulating material 16 and patterned 

so by conventional photolithographic processes so as to provide the desired opening configurations 1 9 for access 
to the metal lines and to paryiene material as will become dear presently and as shown In Figure 1a 

The revealed SIO2 material on the cap 1 6 undertyhg the openings 1 9 is removed by any conventional etch- 
ing technique utilizing the unexposed remaining photoresist material 18 as a mask. One such technique being 
as follows: The SIO2 la etched In an AME 61 00 etching tool using CHF 3 at 75 seem, and CO? at 6 seem, carried 

35 out at 5.32 Pa (40 millitorr). at ambient temperature and at a power of 1200 watts. The remaining photoresist 
18 is then removed. This will result in the structure shown in Figure 1d. As can be seen in Figure 1d there are 
a plurality of openings one of which is shown at 20, which extends through the cap material 1 6 to the underlying 
metal ization layer 12, while other openings, one of which Is shown at 22, extend through the insulating cap 
material 1 6 and communicate with the underlying paryiene material 14, The openings 20 will be used to provide 

40 interlay er contact and the openings 22 will be used as access openings to remove the material 14 as will be 
described presently. 

A metal such as tungsten 24 is deposited in the openings 20 as shown in Figure 1 e which can be effectively 
accomplished by selective deposition as follows: The tungsten is deposited in a Varian 5100 tool, using WF e 
at 10 seem, H2 at 200 seem. 6IH4 at 10 seem and at a temperature of about 300°C. 

46 Following the tungsten deposition, the paryiene material is removed through the access openings by heat- 

ing the entire structure In an O2 rich atmosphere at a temperature of about 200°C. This will cause the peryiene 
material 14 to react with the oxygen in the atmosphere and essentially turn to gas and be expelled through 
the access openings 22 leaving spaces 25 between the metal lines 12 and between the base layer 1 0 and the 
cap 16 as shown In Figure 1f. 

so At this point in the process, the access openings 22 are filled, preferably by a technique of CVD deposition 
of SiOa utilizing an inert carrier gas at a pressure of about 13.3 Pa (100 millitorr). This is quite a low pressure 
and any ambient atmosphere which Is contained within the spaces between the base 10 and cap 16 and be- 
tween metal lines 12 Is replaced by the vacuum and a certain small amount of whatever carrier gas is used to 
perform chemical vapor deposition of the SiO* This chemical deposition of SK>2 will effectively close the ao- 

55 cess openings 22. and, since the process is being carried out at the very low pressure of 1 3.3 Pa (1 00 millitorr) 
with inert carrier gas the resulting space between the metal lines 14 has a very low pressure therein containing 
only smal amounts of inert gas. This will give a dielectric constant of 2.0 or less. 

In the deposition of the SiO* on the cap 16 to close the access openings 22 there will also be a layer 26 
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of the SIO2 material deposited on the top thereof as shown In Figure 1g. This layer 26 is then blanket etched 
by the reactive Ion etching (RLE.) process as described above to expose the top of the tungsten as shown In 
Figure 1 h, which can then act as a via or stud for interlayer connection. The desired metallization can then be 
applied to the top of the cap layer 16, and the whole process repeated if additional layers of metallizations are 
6 desired. 

Referring now to Figures 2a through 2m the steps In another embodiment of this invention are shown which 
is particularly effective for providing not only intraiayer insulation between two metal lines on a given layer, 
but also is especially effective for providing interlayer insulation of metal lines on two superposed layers of 
insulation. 

10 In this embodiment a first layer of metal 31 such as tungsten is blanket deposited onto an insulating sub- 

strate 30 such as silicon dioxide by any suitable deposition technique. One such technique is a sputter process 
utilizing a Perkins-Elmer 4450 tod at 600 watts D.C. magnetron sputtering at 1.33-3.99 Pa (10-30 mlllitorr) 
pressure with a bias of between 0 and 60 volts. Thereafter a layer of aluminum is blanket deposited onto the 
tungsten by any suitable process. This aluminum can be deposited by using an RF evaporation source at a 

1 5 pressure of about 1 33 uPa (1 mlcrotorr) . On top of the aluminum metal 32, a sil Icon dioxide layer 34 Is deposited 
as previously described. On top of the silicon dioxide layer 34 a layer of silicon nitride 36 is deposited. The 
silicon nitride deposition Is preferably done In an ASM tool utilizing SIH4 at 175 scorn, and NH3 at 325 seem, 
carried out at a pressure of 268 Pa (2 ton), a temperature of 375°C. and a power of 1 60 watts. This is the starting 
structure and is shown in Figure 2a. 

20 The overlying silicon nitride layer 36 is then patterned by convention photolithographic techniques and 

reactive ion etched to provide the structure shown in Figure 2b wherein there are a series of pads of silicon 
nitride 36 atop the silicon dioxide layer 34. 

A layer of photoresist material 38 is then deposited over the surface of the structure shown in Figure 2b 
and patterned and developed In a conventional manner to provide the pattern shown in Figure 2c. The pattern 

25 of the photoresist 38 corresponds to the desired pattern of lines which will be etched ki the underlying metal 
layer 32 as will become apparent presently. 

The silicon nitride pads 36 have been Intentionally made slightly wider than the width of the photoresist 
pattern material 38 so as to provide a self-aligning feature which is well known in the art At this point the excess 
nitride 36 is trimmed In an AME Hexode tool using CHF* at 75 seem, and O2 at 1 0 seem, carried out at a power 

so of 800 watts. This provides the structure shown In Figure 2d. 

At this point the structure is etched using the undeveloped photoresist pattern 38 as a mask, the etching 
first being through the exposed silicon dioxide 34 down to the exposed metal layer 32 and thereafter the alu- 
minum metal layer 32 is etched so as to reveal the underlying tungsten 31 and provide a line pattern as shown 
in Figure 2e. This etching takes place by the following process: First the SIO2 is etched as previously described 

35 until it is completely removed to expose the aluminum metal. The aluminum Is etched in an AME 8300 tool using 
a multistep process as follows: 

first in CF 4 at 40 seem, carried out at a pressure of 3.33 Pa (25 millitorr) with a D.C. bias of 25 volts; 
thereafter in BC1 S at 140 seem, CI* at 30 seem, CH3 at 15 seem, and CH4 at 15 scorn, carried out at a pressure 
of 4 Pa (30 millitorr) and a D.C. bias of - 160 volts until the unmasked aluminum is removed. 

40 At this point the remaining photoresist 38 is stripped away. The silicon dioxide which underlies the photo- 

resist but which is not covered by the SijN* pads 36 is removed by etching as previously described, the pads 
36 acting as etch marks on the S\0* layer 34 and the tungsten 31 acting as an etch mask on the Si02 layer 
30. The tungsten 31 is then removed by any suitable means, such as by reactive Ion etching in a suitable gas 
such as SFft at a rate of 150 nm per minute. This will provide the structure as sown In Figure 2f. At this stage 

46 in the process underlying aluminum metal lines 32 have disposed thereon stanchions 40, two of which is shown 
in Figure 2f. each stanchions being comprised of a silicon nitride layer 36 and a silicon dioxide layer 34. 

Removable material 41 such as paryiene is deposited (as previously described) onto the surface of the 
substrate 30 so that It fills between the metal lines 32 and around the stanchions 40, and is pianartzed back 
as previously described to the structure shown in Figure 2g. (The silicon nitride need not remain after this point 

so In the process, and If desired can be removed as a part of the planartzat Ion operation using conventional tech- 
niques as previously described.) 

A cap layer 42 of silicon dioxide is then blanket deposited on top of the structure shown in Figure 2h. A 
layer of photo resist is deposited on the cap layer 42 and patterned and developed as described in the previous 
embodiment to provide for the necessary via and access openings. Via openings, one of which is shown at 

« 44, and access openings 46, are etched through the silicon dioxide cap layer 42 by the technique as previously 
described, the via openings being located above the stanchions 40 and the removal or access openings 46 
being located above the removable material 41 and the photoresist material removed to provide the structure 
as shown in Figure 2i. It should be noted that the etching of the via hole 44 proceeds through both the oxide 
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cap materia] 42 and the silicon n ft ride 38 and the underlying oxide material 34 to the metal 32. This etching 
process Is carried out In an AME 81 00 etching tool wherein the SIOj is first etched as previously described to 
remove the SiO* revealing the silicon nitride. The silicon nitride Is then etched in an AME Hexode tool as pre- 
viously described to reveal the SiO* This final layer of SiO* is etched as previously described to reveal the 

5 underlying aluminum lines. 

As In the previously described embodiment, metal 48 is deposited Into the via 44 to provide an hteroon- 
nection which preferably is tungsten as previously described and shown In Figure g. The material 41 fe then 
removed as previously described. If the material is paryiene it is removed by heating the structure inanOj 
atmosphere at about 200*C or less until the material is removed as shown in Figure 2k providing spaces 50 

10 between the lines 32 and between the base 30 and cap 42. If the material is spun on glass it can be etched 
out by a solution of 100 parts HNO* 100 parts Haft and 1 part HF. If other material is used it can be suitably 
removed by selecting enchants that do not significantly react either with the silicon dioxide, or the silicon nitride 
or the metal. 

The structure is then subjected to a CVD silicon dioxide deposition as previously described to close the 
f s access openings 48 and provide a layer 52 on top of cap 42 which when done at a pressure of 1 3.3 Pa (mlllitorr) 
will result In a relatively low pressure spaces 50 as shown in Figure 21. The layer 52 is then etched back as 
previously described to provide the resulting structure shown in Figure 2m. 

This particular embodiment is particularly adapted not only for use with intraiayer Insulation but also in- 
tertayer insulation in that there is provided a plurality of stanchions or supports 40 separating the base layer 
20 30 and cap layer 42. which stanchions are comprised of a layer of silicon dioxide and silicon nitride overlying 
the metal lines 32 thus Increasing the space 50 constituting the space between the layer 32 and the cap 42 
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1. A method of providing an electrically Insulating medium between a base insulating member and a super- 
posed Insulating cap member comprising the steps of; 

providing said base member (10; 30). preferably silicon dioxide; 

forming a plurality of support means (12; 31/32. 40) extending upwardly from said base member, said sup- 
30 port means comprising at least a metal layer 

depositing a selectively-removable material (14; 41). preferably poly^para-xylylene or spun on glass on 
said base member and on said support means, planarizlng said removable material so that at least the 
upper surface of portions of said support means and the upper surface of said removable material are 
co planar; 

providing said cap member (18; 42) on the thus obtained planarized surface; 

forming access opening means (22; 48) In said cap member communicating with said removable material; 
removing said removable material through said access opening means without appreciably removing any 
of the base member or the cap member or the support means to thereby define a space between said 
base member and said cap member and around said support means; 

thereby providing a space between said members and around said support means of a tow dielectric con- 
stant 

2. The method as defined In claim 1 wherein said support means includes a plurality of metal lines (1 2; 31/32) 
formed on an insulating substrate. 

46 

3- The method as defined in claim 2 wherein said cap member is an Insulating material, preferably silicon 
dioxide. 

4. The method as defined claim 3 wherein said cap member Is deposited dfcoctiy onto said metal lines and 
50 said removable material. 

6. The method as defined in claim 3 wherein said support means include a plurality of stanchions (40). pre- 
ferably formed by deposition and selective etching of insulating materials, on said metal lines; and 
wherein said cap member is deposited onto said stanchious and said removable material. 
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The method as defined in any one of the preceding claims 3 to 6 further providing via openings (20; 44) 
through said insulating cap member, and filling said openings with a metal, thus contacting said metal 
lines. 
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7. The method as defined in any one of the preceding claims 3 to 6 wherein said access openings are sealed 
by depositing an insulating material In said access openings. 

8. The method as defined In claim 7 wherein a vacuum is created in said space dunng the step of depositing 
the insulating material In said access openings. 

9. A VLSI or ULSi structure comprising, a dielectric base member (10, 30), 

a plurality of spaced metal conducting lines (12; 31. 32) formed on said base members and extending 
upwardly therefrom; 

a dielectric cap member (16, 42) superposed on said base member and supported at least in part by said 
metal lines, 

said cap member, said base member and said metal lines defying a plurality of spaces therebetween, 
each of said spaces having a dielectric constant of less than 2.0. 

10. The structure as defined In claim 9 wherein said cap member is supported directly on said metal lines. 

11. The structure as defined In claim 9 or 10 wherein a plurality of Insulating stanchions (40) are formed on 
said metal lines, and said cap member is supported on said Insulating stanchions. 

1Z The structure as denned n any one of the preceding claims 9 to 1 1 further characterized by metal vias 
(44) extending through said cap member and contacting said metal lines. 

13. The structure as defined in any one of the preceding claims 9 to 1 2 further characterized by access open- 
ings (22. 46) in said cap member, said access openings being sealed with an insulating material. 



Patentanspruche 

1. Verfahren zur Herstellung eines elektrisch Isollerenden Mediums zwischen elnem teoiierenden Basisele- 
ment und elnem darflbergeschichteten isoiierenden Abdeckeiement. das fdgende Schritte beinhaltet: 
BereitstBilen des Basbelementes (10; 30), vorzugsweise SiHciumdfoxid; 

Bilden elner Mehrzahl von TrSgermitteln (12; 31/32. 40). die steh von dem Basiseiemertt aus nach oben 
erstrecken. wobel die Tragermittei wenfgstens elne Metallschlcht belnhalten; 

Aufbringen eines selektiv entfernbaren Materials (14; 41). vorzugsweise Poryparaxylylen oder aufge- 
schleudertes Glas, aufdem Basiselement und auf den Tragermitteln. Pianarisieren des entfernbaren Ma- 
terials, so daS wenlgstens die Oberseite von Bereichen der Tragermittei und die Oberseite des entfern- 
baren Materials koplanar sind; 

Erzeugen des Abdeckelements (1 6; 42) auf der so erhaJtenen planarisierten Oberf iache; 

Bilden von Zugriffeoffhungsmitteln (22; 46) in dem Abdeckeiement die mit dem entfernbaren Material in 

Verblndung stehen; 

Entfemen des entfernbaren Materials durch die Zugriffsoffnungsmittel hindurch. ohne etwas von dem 
Basiselement oder dem Abdeckeiement oder den Tragermitteln meridich zu entfernen, urn dadurch einen 
Zwischenraum zwischen dem Basiselement und dem Abdeckeiement und urn die Tragermittei herum zu 
deflnleren; 

wodurch ein Zwischenraum zwischen den Etementen und urn die Trigermlttel herum mit elner niedrigen 
Dielektrizltatskonstante bereftgestellt wird. 

2. Verfahren wle in Anspructi 1 def iniert. wobel die Tragermittei elne Mehrzahl von Metalibahnen (12; 31/32) 
belnhalten. die auf elnem isollerenden Substrat ausgebildet sind. 

3. Verfahren wie in Anspruch 2 def iniert. wobel das Abdeckeiement aus einem isollerenden Material besteht, 
vorzugsweise Silldumdioxid. 

4. Verfahren wie in Anspruch 3 def iniert, wobei das Abdeckeiement direkt auf die Metalibahnen und das ent- 
fernbare Material aufgebracht wind. 

5- Verfahren wie In Anspruch 3 definiert, wobei die Tragermittei eine Mehrzahl von Stutzen (40). die vor- 
zugsweise durch Deposition und selektfves Atzen von isollerenden Materia lien erzeugt werden. auf den 
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Metallbahnen beinhaften; und 

wobei das Abdeckelement auf die StOtzen und das entfernbare Material aufgebracht wird. 

0. Verfahren wle In irgendeinem der vorhergehenden AnsprOche 3 bis 5 definiert, bei dem des weiteren 
Durch kontaktoffhungen (20; 44) durch das Isolierende Abdeckelement hindureh erzeugt und die Offnun- 
gen mit elnem Metali gefullt werden. womit die Metallbahnen kontaktiert werden. 

7. Verfahren wie in kgendeinem der vorhergehenden Ansprflche 3 bis 6 definiert wobei die Zugriffsoffhun- 
gen durch Aufbringen eines isollerenden Materials in die Zugriffeoffnungen versiegeit werden. 

8. Verfahren wie in Anspruch 7 definiert wobei in dem Zwischenraum wahrend des Schritts des Aufbringens 
des teoiterenden Materials In den Zugriftsdffnungen ein vakuum erzeugt wird. 

9. VLSI- oder ULSi- Struktur. mit elnem dielektrischen Basiselement (10, 30), 

einer Mehrzahl von mit Abate nd vonelnander angeordneten leltenden Metallbahnen (12; 31, 32). die auf 
den Basiselementen gebildet slnd und sfch von diesen aus nach oben erstrecken; 
elnem dielektrischen Abdeckelement (16, 42), das auf das Basiselement geschichtet 1st und wenigstens 
tellwetee von den Metallbahnen getragen 1st, 

wobei das Abdeckelement. das Basiselement und die Metallbahnen eine Mehrzahl von Zwischenraumen 
zwischen dense! ben deflnleren. 

wobei jeder der Zwischenraume eine Dieiektrizitatskonstante von Weiner als 2,0 aufweist 

10. Struktur wie in Anspruch 9 definiert. wobei das Abdeckelement direkt auf den Metallbahnen getragen 1st 

11. Struktur wie in Anspruch 9 oder 10 definiert wobei eine Mehrzahl von bolierenden Stutzen (40) auf den 
Metallbahnen ausgebildet 1st und das Abdeckelement auf den isolierenden Stutzen getragen 1st 

12. Struktur wle In frgendeinem der vorhergehenden AnsprOche 9 bis 11 definiert. welter gekennzetehnet 
durch MetaOdurchkontakte (44). die sich durch das Abdeckelement hindureh erstrecken und die Metall- 
bahnen kontaktleren. 

13. Struktur wle in frgendeinem der vorhergehenden AnsprOche 9 bis 12 definiert, welter gekennzelchnet 
durch Zugrfffsoffnungen (22. 48) In dem Abdeckelement wobei die Zugriffsdffnungen mit elnem isolie- 
renden Material versiegeit sind. 



Revindications 

1. Precede d'obtentfon d'un support isplant elect rlquement entre un element isolant de base et un element 
de couvercle isolant superpose comprenant les eta pes survantes: 

tounuture dud it element de base (10; 30). de preference du dfoxyde de siliclum; 

formation <fune pluralite de moyens de support (12; 31/32, 40) attendant vers le haut a partlr dudit 
element de base, led it moyen de support comprenant au moins une oouche metaliique; 

depOt d'un materiau pouvant etre supprlme de manlere selective (14; 41). de preference du poly- 
paraxylylene ou etaie sur du verre sur led ft element de base et sur ledit moyen forma nt support, de pla- 
ne I flcat Ion dudk materiau qui peut etre supprlme de telle sorte qu*au moins la surface superleure de par- 
ties dudit moyen formant support et la surface superleure dudit materiau pouvant etre supprlme sont co- 
plan aires; 

tburnlture dudit element fbrmant couvercle (18; 42) sur la surface plane ainsi obtenue; 

formation de moyens (22; 46) formant ouvertures d'acces dans ledit element formant couvercle 
communiquant avec ledit materiau pouvant etre supprime; 

retrait dudit materiau pouvant etre supprlme a t ravers ledit moyen formant ouverture d'acces sans 
retirer de manlere appreciable fun de I'element de base ou de Tenement de couvercle ou le moyen de sup- 
port afin de definir un espace entre ledit element de base et ledit element fbrmant couvercle et autour 
dudit moyen formant support; 

afin de fournh- un espace entre lesdrts elements et autour dudit moyen formant support de foible 
constante dieiectrique. 
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2. Precede seton la revendication 1 dans lequei Jed It moyen formant support oornporte une pluraltte de lignes 
metalliques (12; 31/32) forrnees sur un substrat Isoiant 

3. Precede selon la revendication 2 dans leque) led it element formant couvercle est en un materiau isoiant, 
5 de preference du dioxyde de silicium. 

4. Procedd selon la revendication 3 dans lequel led it element formant oouverde est depose directement sur 
lesdites lignes metalliques et (edit materiau pouvant etre retire. 

10 8. Precede selon la revendication 3 dans lequel ledit moyen formant support comporte u ne plural foe de barres 
(40), de preference formees par depot et attaque selective de materiaux isolants, sur lesdites lignes me- 
talliques; et 

dans lequel ledit element formant couvercle est depose sur ladite barre et ledit materiau pouvant 
etre retire. 

f5 

6. Precede selon Tune queloonque des revendicatlons precedentes 3 a 5 oomprenant en outre des ouver- 
tures (20; 44) a travere ledit element formant couvercle isoiant, et le rempllssage desdites ouvertures avec 
un metal, par consequent en contact avec lesdites lignes metalliques. 

20 7. Precede selon Tune queloonque des revendications precedentes 3 a 6 dans lequel lesdites ouvertures 
(faeces sont fermees en deposant un materiau isoiant dans lesdites ouvertures d'acces. 

8, Precede selon la revendication 7, dans lequel un vide est cree dans ledit espace au cours de I'etape de 
depot de materiau Isoiant dans lesdites ouvertures d'acces. 

26 

9. Structure VLSI ou ULSI comprenant un element de base dieiectrique (10, 30), 

une plural ite de lignes conduct rices metalliques espacees (12; 31, 32) formees surlesdits elements 
de base et s'etendant vers le haut de ceux-d; 

un element de couvercle dieiectrique (16, 42) superpose audit element de base et supporte au 
30 moins en partle par lesdites lignes metalliques, 

ledit element de couvercle, ledit element de base et lesdites lignes metalliques definlssant une plu- 
ral ite d'espaces entre eux, 

chacun dead its espaces ay ant une constants dieiectrique inferieure a 2,0. 

ss 10. Structure selon la revendication 9, dans laquelle ledit element formant couvercle est supporte directement 
sur lesdites lignes metalliques. 

11. Structure selon la revendication 9 ou 10 dans laquelle une piuralite de barres isolantes (40) sont formees 
sur lesdites lignes metalliques, et ledit element formant couvercle est supporte sur lesdites barres isoJan- 

40 tea. 

12. Structure selon Tune queloonque des revendications precedentes 9 a 11 caracterisee en outre par des 
t raver sees metalliques (44) s'etendant a travers ledit element formant couvercle et en contact avec les- 
dites lignes metalliques. 

46 

13. Structure selon I 'une queloonque des revendications precedentes 9 a 12 caracterisee en outre par des 
ouvertures d'acces (22, 46) dans ledit element formant couvercle. lesdites ouvertures d'acces etant fer- 
mees avec un materiau isoiant 
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